Solubilization and assay of phospholipase A2 activity from rat jejunal brush-border membranes.
The phospholipase activity of rat jejunal brush-border membranes was examined in the presence of several solubilizing agents, by measuring the hydrolysis of endogenous membrane phospholipids, as well as the hydrolysis of exogenous, radiolabelled substrates. Enzyme activity was highly stimulated by dispersion in 1% solutions of bile salts, or in a synthetic, bile-salt derivative, 3-[(3-cholamidopropyl)dimethylammonio]propanesulphonate (CHAPS). Under these conditions the endogenous membrane phospholipids were largely degraded to free fatty acids and water-soluble phosphate. In the presence of 1% CHAPS, hydrolysis of exogenous phosphatidylcholine was shown to be due to an initial phospholipase A2-type attack followed by a subsequent lysophospholipase-type attack. These activities co-purified with the brush-border membrane. Maximal phospholipase A2 hydrolysis occurred at an alkaline pH of 8-11, with bile-salt detergents present at greater than their critical micellar concentrations. Hydrolysis was completely divalent-ion independent. Phospholipase A2 activity was not stimulated by 50% diethyl ether or ethanol, or in the presence of 1% solutions of Triton X-100, Zwittergent 3-12, sodium dodecyl sulphate, or n-octylglucoside. Stimulation of phospholipase activity by detergents was not related to their effectiveness at solubilizing the membrane proteins. When assayed individually phosphatidylcholine and lysophosphatidylcholine were each hydrolyzed (at the sn-2 and sn-1 positions, respectively) at a rate of approximately 125 nmol/mg protein per min. When assayed together, the two substrates appeared to compete for the same active site over a wide range of concentrations. It was concluded that the brush-border membrane contains an integral membrane protein with phospholipase A2 and lysophospholipase activities, which is specifically stimulated by bile salts and bile salt-like detergents.